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(57) Abstract: A hemostasis valve which provides a fluid tight sea] at all times to prevent back-Weeding, and offers relatively low 
^ friction when devices are inserted therein. The hemostasis valve may either be an integral part of a tubular device (e.g., sheath, 

catheter; or the like) or rdeasable from the tubular device (e*£, Y-adapter or the like). In one embodiment, the hemostasis valve is 
g biased to a closed position in response to distal pressure to prevent back-bleedirig. The hemostasis valve is also biased to an open 

.position in response to proximal force or pressure to reduce friction when devices are i nserted therein- For example, the hemostasis 
O valve may comprise a plurality of leaflets or Haps. In another embodiment, the hemostasis valve is longimdjnafly actuated between an 
^ open position to reduce friction during device insertion and a closed position to prevent back-bleeding when no devices are inserted 
J?" therein. " " . " ' 
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HEMOSTASIS VALVE 
Field of the Invention 
The present invention generally relates to devices incorporating hemostasia 
valves. More specifically, the present invention relates to hemostasia valves for use 
5 with vascular introducer sheaths, catheters; Y-adapters and the like. 

Background of the Invention 
Vascular introducer sheaths are well known components of vascular access 
systems which am used in a wide variety of diagnostic and therapeutic vascular 
procedures, such as angiography, angioplasty and embolization procedures. Vascular 
10 access systems typically include an introducer sheath and a dilator. The introducer 
sheath usually includes a hemostasia valve which inhibits blood loss as guide wires, 
catheters and the like are introduced, passed through and manipulated in the sheath. 

An example of a conventional vascular access system 10 is illustrated in 
Figure 1. The vascular access system 10 includes two primary components, namely 
15 an introducer sheath 12 and a dilator 14. The introducer sheath 12 includes an 
elongate shaft 16 and a hemostasis valve assembly 18. A flush tube subassembly 20 
may be connected to a side port 22 of the hemostasia assembly 18. Although not 
clearly visible, the hemostasia valve assembly 18 includes a hub, a cap and a gasket 
3 0 (shown in Figures 2A and 2B) disposed therebetween. 
20 The gasket 30 of the hemostasis valve assembly 18 forms a fluid seal about 

devices inserted therein to inhibit back-bleeding. The gasket 30 may comprise a disc 
of flexible polymeric material having a slit 32 extending therethrough as shown in 
Figure 2A or a hole 34 as shown in Figure 2B, The slit 32 is sufficiently flexible and 
the hole 34 is sufficiently sized to form a seal about devices inserted therein. The slit 
25 32 is normally closed such that a hemostatic seal is formed wife or without devices 
inserted therein. By contrast, the hole 34 is normally open such that a hemostatic seal 
is formed only wife a device inserted therein. 

An advantage of the slit 32 design is that back-bleeding is prevented at all 
times - prior to, during and subsequent to device insertion. A disadvantage of the slit 
30 32 design is that a significant amount of friction may be encountered when sliding 
devices therethrough An advantage of fee bole 34 design is feat relatively little 
friction is encountered when sliding devices therethrough. A disadvantage of fhs hole 
34 design is that back-bleeding may occur when no device is inserted therein (ie., 
prior to and subsequent to device insertion). Accordingly, there is a need for a 

:. . • ■ rl- 
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hemostasis valve which provides a fluid tight seal at all times to prevent back- 
bleeding, and offers relatively low friction when devices are inserted therein. 

Summary of the Invention 
To address this need, the present invention provides an improved hemostasia 
5 valve for use with an intravascular device such as an introducer sheath, a catheter or 
the like, hi all embodiments, the hemostasis valve may either be an integral part of 
the device, or releasable from the device as in a Y-adapter, a manifold or the like, 

Lj one embodiment, the hemostasis valve is normally closed and is biased to a 
closed position in response to distal pressure to prevent back-bleeding. Hie 
10 hemostasis valve is also biased to an open position in response to proximal force ox 
pressure to reduce friction when devices are inserted therein. For example, the 
hemostasis valve may comprise a plurality of flaps or leaflets, such as a bileaflet or 
trileaflet design. Preferably, the leaflets are cuspidate, such as a bicuspid or tricuspid 
design. Also preferably, the thickness of the leaflets is substantially less than the 
15 radial dimension thereof such that the leaflets readily deflect and conform. As an 
alternative, another hemostasis valve (e.g., a close-fit seal) may be utilized to ensure a 
fluid tight seal about devices inserted therein. 

In another embodiment, the hemostasis valve is longitudinally actuated 
between an open position to reduce friction during device insertion and a closed 
20 position to prevent back-bleeding when no devices are inserted therein. The 
hemostasis valve may include ajrircular or helical pleat which changes in radial 
dimension upon longitudinal actuation. For example, the hemostasis valve may be 
bellows-shaped. The hemostasis valve may also include a radial compression 
member that toggles when the valve is closed to ensure a fluid tight seat 
25 BriefDescrrption of the Drawings 

Figure 1 is a plan view of a conventional vascular access system including an 
introducer sheath and a dilator, 

Figure 2A is a plan view of a conventional slit-type gasket used in fl*e 
hemostasis valve subassembly of the introducer sheath illustrated in Figure 1; 
30 Figure 2B is a plan view of a hole-type gasket used in the hemostasis valve 

subassembly of the introducer sheath illustrated in Figure 1; 

Figure 3 is a plan view of an introducer sheath in accordance with an 
embodiment of the present invention; 

-2- 
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Figure 4A is a cross-sectional view taken along line 4-4 in Figure 3, showing 
the brake mechanism in the disengaged position; 

Figure 4B is a cross-sectional view taken along line 4-4 in Figure 3 showing 
the brake mechanism in the engaged position; 
5 Figure 5 A is a longitudinal sectional view taken along line 5-5 in Figure 3, 

showing an active and a passive hemostasia valve in accordance with an embodiment 
of &e present invention; 

Figure 5B is a longitudinal sectional view taken along line 5-5 in Figure 3, 
showing a tubular catheter extending through the active and passive hemostasia valves 
10 illustrated in Figure 5A; 

Figure 6A is a cross-sectional view taken along line 6-6 in Figure 5A, showing 
a bfleaflet valve design in accordance with an embodiment of the present invention; 

Figure 6B is a cross-sectional view taken along line 6-6 in Figure 5 A, showing 
a trileaflet valve design in accordance with an embodiment of the present invention; 
15 Figure 7 is a plan view of an introducer sheaftt in accordance with another 

embodiment of the present invention; 

Figure 8A is a longitudinal sectional view taken- along line 8-8 in Figure 7, 
showing a hemostasia valve in the closed position; and 

Figure 8B is a longitudinal sectional view taken along line 8-8 in Figure 7, 
20 showing the hemostasia valve in the open position with a guide wire extending 
therethrough* 

. Retailed d escription of the Invention 
-The following detailed description should be read with reference to the 
drawings in which similar elements in different drawings are numbered the same. 
25 The drawings, which are not necessarily to scale, depict illustrative embodiments and 
are not intended to limit the scope of the invention. 

Refer now to Figure 3 which illustrates a side view of an introducer sheath 1 00 
in accordance with an embodiment of the present invention. The introducer sheath 
100 includes an elongate shaft 1 10 having a proximal portion 112, a distal portion 1 14 
30 and a lumen 116 extending therethrough- A hub assembly 120 is connected to the 
proximal portion 112 of the shaft 1 10. A tapered distal tip is connected to the distal 
portion 114 of the elongate shaft 110 to fecilitate smooth insertion into the vascular 
system. The introducer sheath 100, with the exception of the hub assembly 120 and 
hemostasia valves 130/140 (discussed hereinafter), may have conventional 
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dimensions and may be farmed of conventional materials known in the art For 
example, the shaft 110 may have a size ranging from 4F to 14F and a length ranging 
from 1 0 cm to 25 cm, and may comprise a tubular polymeric extrusion. 

The hub assembly 120 includes a housing or body portion 128 which contains 
5 a brake mechanism 150 (discussed hereinafter). The housing or body portion 128 
includes a proximal flared portion 122 and a distal strain relief 124. The flared 
proximal portion 122 includes a proximal opening (not visible) leading to a lumen 
126 extending through the hub assembly 120. The strain relief 124 facilitates a Jdnk- 
resistant connection to the proximal portion 112 of the shaft 110, With this 
10 arrangement, other intravascular devices (e.g., tubular catheters 40, guide wires 50, 
etc) may be inserted into the opening of the flared proximal portion 122, through the 
lumen 126 of the hub 120, through the lumen 116 of the shaft 110, and into the 
patient's vascular system. A suture ring 123 may be connected to the housing 128 to 
secure the introducer sheath 1 1 0 to the patient 
15 The brake mechanism 150 is slidably disposed in the housing 128 of the hub 

assembly 120 between a disengaged position as shown in Figure 4A and an engaged 
position as illustrated in Figure 4B, hi the engaged position, the brake mechanism 
150 limits relative longitudinal movement between the introducer sheath 100 and 
devices inserted therein- Those skilled in the art will recognize that many alternative 
20 mechanisms may be used in place of brake mechanism 150 to perform the same or 
similar function. 

The brake mechanism 150 includes opposing buttons 152 which are slidably 
disposed in similarly shaped openings (not visible) defined in the bousing 128. The 
brake mechanism 150 also includes a collar 154 having an inside diameter 

25 approximately equal to the inside diameter of the hub lumen 126, which is 
approximately equal to the inside diameter of the shaft lumen 116. When the brake 
mechanism is in the disengaged position as illustrated in Figure 4A, the lumen of Jhe 
collar 154 is in alignment with the hub lumen 126 to' define a through passage having 
a nominal diameter Di. When the brake mechanism 150 is in the engaged position as 

30 illustrated in Figure 5B, the lumen of the collar 154 is in misalignment relative to the 
hub lumen 126 to define a through passage having a reduced diameter 

The brake mechanism 150 may be engaged and disengaged by applying a 
manual force to one of the push buttons 152 as shown, for example, by arrow 156, By 
engaging the brake mechanism 150, the collar 154 ftictionatfy engages devices 
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extending therethrough by virtue of the reduced diameter Da and the misalignment 
with the hub lumen 126. The degree of fiictional engagement may be modified, fox 
example, by varying the displacement of the collar 154, and/or by varying the 
coefficient of friction of the collar 154. Although not shown, the brake mechanism 
5 150 may incorporate a biasing member such a$ a spring to preferentially bias the 
brake mechanism 150 to either the engaged position* or the disengaged position. 

The introducer sheath 100 includes an active hemostasia valve 130 and a 
passive hemostasia valve 140. The active hemostasia valve 130 and the passive 
hemostasis valve 140 are adapted to seal about a wide variety of intravascular devices 
10 such as a catheter 40 or a gtdde wire 50. The hemostasis valves 130/140 may be 
incorporated into a wide variety of intravascular tubular devices such as an introducer 
sheath, a catheter or the like. The hemostasis valves 130/140 may be incoiporated 
into any portion of the tubular device (e.g., hub or shaft), at a common position or at 
different positions, hx addition, the hemostasis valves 130/140 may be an integral part 

15 of the tubular device or xeleasably connected thereto as with a Y-adapter, a manifold, 
or the like. For purposes of illustration only, the hemostasis valves 130/140 are 
shown in Figures 5A and 5B to be an integral part of the distal portion 114 of the 
elongate shaft 1 10 of the introducer sheath 100, which offers certain advantages. 

The active hemostasis valve 130 is normally closed and is biased to a closed 

20 position as shown in Figure 5A in response to distal pressure to minimize back- 
bleeding when no device extends therethrough The active hemostasis valve 130 is 
also preferably biased to an open position in response to proximal force or pressure 
when devices are inserted therein to reduce friction therebetween. 

The active hemostasis valve 130 may comprise a plurality of leaflets or flaps 

25 132. For example, the active hemostasis valve 130 may include two leaflets (bileaflet 
design) or three leaflets (trileaflet design). Preferably, the leaflets 132 are cuspidate 
and thereby form a cusp 134. With a bileaflet design as seen in Figure 6A, the leaflets 
132 define a bicuspid interface 134A. With a trileaflet design as shown in Figure 6B, 
the leaflets 1 32 form a tricuspid interface 1 34B> 

30 In either embodiment, the leaftlets 132 preferably have a thickness that is 

substantially less than the radial dimension thereof such that the leaflets are extremely 
flexible and readily deflect and conform to devices extending therethrough. For 
example, the thickness of the leaflets 132 may be 1% - 10% of the radial dimension 
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thereof. The leaflets 132 may be formed of a relatively flexible material such as an 
elastomeric polymeric material (eg., polyisoprene rubber). 

The passive hemostasia valve 140 is normally open to allow devices to freely 
pass therethrough. The passive hemostasias valve 140 provides a close-fit, relatively 
5 low friction, fluid tight seal about devices inserted therein. The passive hemostasis 
valve 140 may comprise a flexible polymeric O-ring 142 having an inside diameter 
which is approximately equal to the outside diameter of the intravascular device (e.g., 
catheter 40) extending therethrough. The inside diameter of the O-ring' 142 may he 
slightly less than the outside diameter of the catheter 40 to create an interference fit 
10 which provides a relatively high pressure seal therebetween Alternatively, the O-ring 
142 may have an inside diameter that is slightly greater than the outside diameter of 
the catheter 40 to define a gap fit which provides a relatively low friction seal 
therebetween. The passive hemostasis valve 140 ensures a fluid seal about devices 
inserted therethrough to the extent that the active hemostasis valve 130 does not 
15 provide a sufficiently tight seal. 

Refer now to Figure 7 which illustrates a plan view of introducer sheath 200 in 
accordance with another embodiment of the present invention* The introducer sheath 
200 includes an elongate shaft 210 having a proximal portion 212, a distal portion 214 
and a lumen 216 extending therethrough* A hub assembly 220 is connected to the 
20 proximal portion 212 of the elongate shaft 210. The distal portion 214 of the elongate 
shaft 210 includes a tapered tip to facilitate insertion into the patient's vascular 
. system. The introducer sheath 200, with the exception of the hub assembly 220, may 
have conventional dimensions and may be formed of conventional materials known in 
the art For example, the shaft 210 may have a size ranging from 4F to 14F and a 
25 length ranging from 10 cm to 25 cm, and may comprise a tubular polymeric extrusion. 

Hub assembly 220 includes a tubular housing 222 having a proximal end and a 
distal end. A strain relief 226 is connected to the distal end of the housing 222 by 
way of connection member 224. The strain relief 226 facilitates a kink-resistant 
connection to the proximal portion 212 of die shaft 210. Hie hub assembly 220 
30 further includes a cap 228 which is sHdably disposed about the housing 222. The cap 
228 includes a proximal opening 229. 

The hub assembly 220 further includes an active hemostasis valve 250 having 
a proximal end and a distal end. The proximal end of the active hemostasis valve 250 
is connected the proximal end of the cap 228. The distal end of the active hemostasis 

.6- 
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valve 250 is connected the distal end of the housing 222. The active hemostasia valve 
250 includes a passageway 255 which may he selectively closed as illustrated in 
Figure 8A and selectively opened as illustrated in Figure 8B. A biasing member 230 
such as a helical spring may he disposed "between the cap 228 and the housing 222 to 
S preferentially basis the hemostasia valve 250 to the closed position or the open 
position, A lock mechanism (not shown) such as a push-button pin or quarter-turn 
stop may be used to activate or deactivate the biasing member 230, 

The active hemostasis valve 250 includes a plurality of tubular pleats 253 
defined by a plurality of wan members 252 connected at circular or helical hinge 

10 points 254. For example, the plurality of pleats 253 may resemble a bellows. The 
active seal 250 may be longitudinally displaced to selectively open and close the 
passage 255 extending therethrough. The active hemostasis valve 250 may be 
longitudinally displaced by moving the cap 228 relative to the housing 222. Thus, the 
passage 255 may be closed by moving the cap 228 in a distal direction relative to the 

15 housing 222 as illustrated m Figure 8A. Similarly, the passage 255 may be opened by 
displacing the cap 228 in a proximal direction relative to the housing 222 as illustrated 
in Figure SB. hi Hie closed position, the active hemostasis valve 250 prevents back- 
bleeding through the lumen 216. In the open position, the active hemostasis valve 
250 permits insertion of a catheter 40 Or a guide wire 50 through the passage 255. 

20 The hemostasis valve 250 may include a radial compression member 256 

having an. outer perimeter connected to the housing 222 and an inner perimeter 
connected to the outside surface of a pleat 253 adjacent an inside hinge point 254. 
The radial compression member 256 toggles to a closed position as illustrated in 
Figure 8 A to ensure a fluid tight seal and thereby prevent back-bleeding. The radial 

25 compression member 256 is radially rigid in the closed position as shown in Figure 
8A and radially flexible in the open position as illustrated in Figure 8B, The radial 
compression member 256 may comprise, for example, a thin disk having a central 
opening disposed about an inside hinge point 254, 

Those skilled in the art will recognize that the present invention may be 

30 manifested in a variety of forms other than the specific embodiments described and 
contemplated herein. Accordingly, departures in form and detail may be made 
without departing from the scope and spirit of the present invention as described in 
the appended claims. 

-7- 
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What is claimed is: 

1 . An intravascular device adapted to accommodate another intravascular 
device therein, the intravascular device coinprising: 

a shaft having a proximal portion* a distaj portion and a lumen extending 
therethrough; and 

a first hemostasis valve connected to the shaft, the first hemostasia valve being 
biased to an open position in response to proximal pressure and biased to a closed 
position in response to distal pressure. 

2. An intravascular device as in claim 1, wherein the first hemostasia 
valve is normally closed 

3/ An intravascular device as hi claim 1, wherein the first hemostasis 
. valve is releasably connected to the shaft 

4. An intravascular device as in claim 1, wherein the first hemostasis 
valve comprises a plurality of leaflets. 

5. An intravascular device as in claim 3, wherein the leaflets are 
cuspidate. 

6. An intravascular device as in claim 5, wherein the leaflets have a radial 
dimension and a thickness, and wherein the thickness is substantially less than the 
radial dimension such that the leaflets readily deflect 

7. An intravascular device as in claim 1, further comprising a second 
hemostasis valve connected to the shaft, the second hemostasis valve being normally 
open* 

8. An intravascular device as in claim 7, wherein the second hemostasis 
valve is passive. 

9. An intravascular device as in claim 8, wherein the first hemostasis 
valveis connected to a distal portion of the shaft. 

-8- 
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10. An intravascular device adapted to accommodate another intravascular 
device therein, the intravascular device comprising: 

a shaft having a proximal portion, a distal portion and a lumen extending 
therethrough; 

a first hemostasis valve connected to the shaft, the first hemostasia valve being 
active; and 

a second hemostasis valve connected to the shaft, the second hemostasis valve 
being passive. 

11. Ad intravascular device as in claim 10, wherein the first hemostasia 
valve is biased to an open position m response to proximal pressure and is biased to a 
closed position in response to distal pressure. 

12. An intravascular device as in claim 11, wherein the first hemostasis 
valve comprises a plurality of leaflets. 

13. An intravascular device as in claim 12, wherein the first hemostasis 
valve is normally closed 

14. An intravascular device as in claim 13, wherein the second hemostasis 
valve is normally open. 

15. An intravascular device adapted to accommodate another intravascular 
device therein, the intravascular device comprising: 

a shaft having a proximal portion, a distal portion and a lumen extending 
therethrough; 

a hemostasis valve connected to the shaft, die hemostasis valve being 
longitudinally actuatable between an open position and a closed position. 

16. An intravascular device as in claim 1 5, wherein the hemostasis valve is 
xejeasably connected to die shaft. 

17. An intravascular device as in claim 15, wherein the hemostasis valve 
includes a pleat which changes in radial dimension upon longitudinal actuation. 

~9- 
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18. An intravascular device as in claim 17, wherein the hemostasia valve is 
bellows-shapei 

19. An intravascular device as in claim 17, wherein the hemostasia valve 
includes a toggled compression member. 

20. A method of using a hemostasia valve, comprising the steps of: 
providing an intravascular device adapted to accommodate another 

intravascular device therein, the intravascular device including a shaft having a 
proxinjal portion > a distal portion and a lumen extending therethrough; 

providing a hemostasia valve connected to the shaft; and 

longitudinally actuating the hemostasia valve between an open position and a 
closed position. 

21. A method of using a hemostasis valve as in claim 20, wherein the 
hemostasis valve is rdeasably connected to the shaft, farther comprising the step of 
connecting the hemostasis valve to the shaft 



-10- 
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